In Reply.-
We appreciate the interest of Drs Pelayo and Sivan in our article about behavioral morbidity of sleep-disordered breathing in our community-based cohort of children. Our colleagues were surprised that of the 40 children with objective evidence of obstructive sleep apnea (OSA), only 55% had parent-reported snoring. They expressed concern that pediatricians and parents screening for OSA by asking caregivers about snoring "may miss close to half of the cases." They ask whether the "lower than expected" prevalence of parent-reported snoring in our OSA group might be related to our study's definition of snoring, which had specific requirements for intensity ("loud"), frequency ("at least 2 nights per week"), and its temporal features ("in the past month") and whether a higher prevalence of snoring might be present with a less restrictive definition such as "any snoring." Further understanding of the impact of alternative definitions of snoring is important, given the lack of standardization of snoring history across studies and clinical settings.
Several points should be made about our study's definition of snoring. Most importantly, the questionnaire that we used was not designed to be a screening instrument, for which a more inclusive definition of snoring would have been chosen to optimize sensitivity. Rather, because our goal was to identify children at increased risk for sleep-disordered breathing-related morbidities, we chose a definition that we believed would be relatively specific. It is possible that use of the adjective "loud" in relationship to snoring frequency reduced the overall prevalence of this symptom. However, the prevalence of snoring in our cohort was 17%, which is consistent with the range of prevalences (5-20%) reported by other large epidemiologic studies in children using a variety of snoring definitions. Additional examination of our data shows that in 2 children, parents reported "unsure" to snoring frequency, emphasizing that some parents of middle school children are simply unaware of their children's sleeping behavior. Changing the threshold frequency for loud snoring to at least "rarely" would have only reclassified an additional 3 children. Thus, even considering symptoms occurring less frequently would not have substantially increased the proportion of children classified as snorers. In contrast, use of a question on "ever snoring" (ie, not specific to the time before the sleep study) would have classified 85% of the children with OSA as snorers, but it also would have classified 56% of the children without OSA as snorers. Changing this definition certainly would have increased sensitivity but also likely would have reduced the specificity of this symptom, as well as its likely predictive association with current comorbidities. As suggested by Pelayo and Sivan, it would have been of interest to have had data on snoring from the polysomnogram to further assess differences in subjective and objective reports. However, such data were unavailable, and quantification of snoring sounds has not been standardized.
The American Academy of Pediatrics has published a clinical practice guideline to help clinicians with diagnosis and management of children with OSA. 1,2 However, we strongly agree with Drs Pelayo and Sivan that, given the growing evidence that children with both snoring and/or evidence of OSA suffer increased behavioral 3 and physiologic morbidities, there is an important need to develop sensitive means for screening at-risk children.
Specifically, more work is required to understand the limits and role for sleep-symptom questions in such evaluations and their variation in children across different age and cultural backgrounds in which parent reports may differ.
Increased Risk of Invasive Meningococcal Disease, Pregnancy, and Confounding
To the Editor.-Identification of risk categories for invasive infectious diseases is an essential step for addressing prevention strategies. The observation by van Gils et al, 1 reported in the May 2005 issue of Pediatrics, suggesting that children of pregnant mothers have an increased risk of invasive meningococcal disease has a plausible rationale on the basis of the immune status associated with pregnancy. Placental and systemic mechanisms of the maternal immune system allow the fetus to escape maternal immune attack directed against paternal histocompatibility antigens. The clinical course of autoimmune disease significantly improves during pregnancy, particularly in the third trimester, with frequent relapses after delivery. 2 Regulatory T lymphocytes (T regs) have been shown to control duration and intensity of the immune response. 3 Their number increases during pregnancy and during infections. The activity of T regs favors persistence of infections and reactivation of latent pathogens and may also conceivably favor the establishment of a carrier state. Indeed, most pregnant mothers in the van Gils et al study were in the second or third trimester of pregnancy, the time at which T-reg levels are at their highest. 4 Unfortunately, despite the strong association observed, some methodologic issues suggest that we interpret the results of the van Gils et al study with caution. No information was recorded on known risk factors for invasive bacterial diseases such as complement or properdin deficiency, asplenia, immunodeficiency, variants of mannose-binding lectin, low social status, or history of contact with a patient with meningococcal infection. 5 Although it is unlikely that these factors were associated with pregnancy, they may have biased the results and were not controlled for as confounders in the data analysis. Moreover, no information is reported on the cause of hospitalization of the controls, which may have acted as an additional bias. If the study hypothesis proves correct, an increased risk for other invasive bacterial diseases transmitted by healthy carriers such as those caused by Haemophilus influenzae type b or Streptococcus pneumoniae is likely to be found in children of pregnant mothers. Rather than planning future prospective studies, it is imperative to conduct well-suited case-control studies in which all potential confounders are taken into account and other invasive bacterial diseases are included as an outcome. A prospective approach
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